(19) 



J 




(12) 



Europaische^^ntamt 

European Patent Office 
Office europgen des brevets (1 1 ) EP 0 769 281 A2 

EUROPEAN PATENT APPLICATION 



(43) Date of publication: 

23.04.1997 Bulletin 1997/17 

(21) Application number: 96116792.1 

(22) Date of filing: 1 8.1 0.1 996 



(51) Int. CI. 6 : A61B 19/00 



(84) Designated Contracting States: 


• Palmer, Mitchell J. 


DE FR GB 


New Milford, CT 06776 (US) 




• Milliman, Keith L. 


(30) Priority: 20.10.1995 US 546483 


Bethel, CT 06801 (US) 




• Wilson, Jonathan E. 


(71) Applicant: United States Surgical Corporation 


Fairfield, CT 06430 (US) 


Norwalk, Connecticut 06856 (US) 






(74) Representative: Marsh, Roy David et al 


(72) Inventors: 


Hoffmann Eitle & Partner 


• Heaton, Lisa W. 


Patent- und Rechtsanwdlte 


Norwalk, CT 06850 (US) 


Arabellastrasse 4 




81925 Munchen (DE) 



CM 
< 

CO 
CM 

to 
o 

CL 



(54) Surgical apparatus and method for marking tissue location 



(57) A surgical apparatus for marking a location 
within tissue which includes (i) a needle including a 
housing and an elongated tube having a sharp distal 
end, (ii) an elongated cable configured and dimen- 
sioned to pass through a longitudinal passageway 
formed through the needle, (iii) an elongated tissue 
marker attached adjacent a distal end of the elongated 
cable such that the elongated marker is movable 
between a retracted orientation and a deployed orienta- 
tion, and (iv) an actuator assembly operatively associ- 
ated with the elongated marker, wherein movement of 
the actuator assembly from a first position to a second 



position moves the elongated marker from the retracted 
position to the deployed position. A method of marking 
a particular location in body tissue is also provided, 
which includes the steps of (i) inserting an apparatus 
into a section of body tissue, (ii) deploying an elongated 
marker having an elongated cable attached thereto 
from the apparatus into the tissue, (iii) retaining the 
elongated cable relative the distal end of the apparatus, 
and (iv) moving the elongated marker into an orientation 
substantially perpendicular to the elongated cable. 
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Description 
BACKGROUND 

1. Technical Held 

The present disclosure relates generally to tissue 
marking apparatus and method for identifying a particu- 
lar location within a mass of body tissue. 

2. PacKground of Related Art 

Marking specific locations within body tissue, such 
as non-palpable lesions discovered within the body, and 
devices such as needles and wires for marking these 
lesions, are well known in the art. Such devices gener- 
ally comprise a hypodermic needle or cannula which is 
inserted into the body and positioned adjacent to or in 
contact with the lesion. A wire marker is then passed 
through the needle or cannula and is anchored to the 
lesion marking it for subsequent surgical procedure, for 
example, excision or biopsy. Once the lesion is marked, 
the cannula is usually removed from the body, leaving 
the wire in place protruding from the body. 

One of the most common procedures in which sus- 
pect tissue is marked is to locate potentially cancerous 
lesions found within a female patient's breast tissue. In 
such procedures, the subject breast is typically com- 
pressed during a mammographic tagging procedure. 
With some of the known devices, after the tissue marker 
is in place and compression discontinued, it is possible 
that the marker may dislodge or migrate from the posi- 
tion set during the tagging procedure. 

Various tissue marking systems have been pro- 
posed to aid in locating non-palpable lesions within the 
breast and to prevent inadvertent dislodgment and/or 
migration of the needle. One such system includes a 
cannula needle and a wire guide made of a shape mem- 
ory characteristic material which assumes a J-hook 
configuration. Such a device may be found, for example, 
in U.S. Patent No. 5,011,473 to Gatturna which dis- 
closes a needle inserted into the breast and advanced 
to identify the location of a lesion. Gatturna discloses a 
wire which is advanced inwardly allowing a J -hooked 
end to engage body tissue and immobilize the needle. 

Devices utilizing such J-hook systems, however, 
have been unable to solve the problem of preventing 
migration of the tissue marker. For example, in such 
devices, the tissue marker can be displaced if pressure 
is applied to the breast during transportation of the 
patient to the surgical suite or during preparation of the 
patient for surgery. Also, if the strength or resiliency of 
the wire is less than that required to penetrate the 
lesion, the hook may not reform, allowing the marker to 
migrate. 

Another example of existing tissue marking 
devices, referred to as a needle and hook-wire system, 
may be found in U.S. Patent No. 5,158,084 to Ghiatas. 
Ghiatas discloses a tissue-marking needle system 



which includes a stainless steel wire having a hairpin 
hooked-end. Similar to the J-hook system, the needle is 
inserted into the breast tissue to locate the lesion and 
the wire is slid through the needle thereby engaging the 

5 body tissue and anchoring the wire at lesion's location. 
In such devices, however, compression of the 
breast, e.g., as routinely done during mammographic 
filming of the breast, may result in migration or displace- 
ment of the needle. Although the hook will tend to pre- 

10 vent outward movement of the wire, it is not designed to 
prevent advancement of the wire further into the 
patient's breast tissue. 

Accordingly, a need exists for an improved tissue 
marking apparatus which overcomes the above-noted 

75 limitations of existing tissue marking devices, is easy to 
use and provides more reliability when marking suspect 
tissue. 



20 



SUMMARY 



The present disclosure provides a surgical appara- 
tus and a method for marking a particular location in 
body tissue, which addresses the limitations associated 
with conventional tissue marking devices. Additionally, 
25 the present disclosure provides a surgical apparatus for 
marking a location within tissue which may be used in 
both minimally invasive as well as open surgical proce- 
dures. 

One embodiment of the present disclosure pro- 

30 vides a surgical apparatus for marking a location within 
tissue, such apparatus including (i) a needle including a 
housing and an elongated tube having a sharp distal 
end, (ii) an elongated cable configured and dimen- 
sioned to pass through a longitudinal passageway 

35 formed through the needle, (iii) an elongated tissue 
marker attached adjacent a distal end of the elongated 
cable such that the elongated marker is movable 
between a retracted orientation and a deployed orienta- 
tion, and (iv) an actuator assembly operatively associ- 

40 ated with the elongated marker, wherein movement of 
the actuator assembly from a first position to a second 
position moves the elongated marker from the retracted 
position to the deployed position. 

In a preferred embodiment, when the elongated 

45 marker is in the retracted position, a longitudinal axis of 
the elongated marker is substantially parallel to a longi- 
tudinal axis of the elongated cable. Additionally, when 
the elongated marker is in the deployed position, the 
longitudinal axis of the elongated marker is substantially 

so perpendicular or transverse to the longitudinal axis of 
the elongated cable. 

In an alternative embodiment, the elongated 
marker is movable between CO a retracted position, 
wherein the elongated marker forms a substantially uni- 

55 form transverse dimension, and (ii) a deployed position, 
wherein the elongated marker has a transverse dimen- 
sion which is substantially greater than that of the outer 
surface of the elongated needle tube. Preferably, in the 
retracted position, the elongated marker includes an 
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outer surface which is in substantial alignment with the 
outer dimension of the elongated needle tube which is 
used to introduce the elongated marker to the target tis- 
sue. 

Preferably, the actuator assembly includes a first s 
deployment actuator operatively connected to the hous- 
ing and a second deployment actuator operatively asso- 
ciated with the first deployment actuator. The actuator 
assembly also preferably includes an advancing tube 
disposed between the first deployment actuator and the 10 
elongated marker. 

The present disclosure also provides a surgical 
apparatus for marking a particular location in body tis- 
sue, which includes (i) a needle defining a longitudinal 
passageway therethrough, (ii) an elongated cable con- is 
figured and dimensioned to pass through the longitudi- 
nal passageway, (iii) an elongated marker attached 
adjacent a distal end of the elongated cable such that 
the elongated marker is movable between a retracted 
orientation and a deployed orientation, and (iv) a stabi- 20 
lizer member which is moved from a first position rela- 
tive to the elongated cable and the elongated marker, to 
a second position in operative association with the elon- 
gated cable and the elongated marker to maintain the 
elongated marker in the deployed orientation. The 25 
apparatus preferably also includes a stop member dis- 
posed on the elongated cable at a point proximal of the 
elongated marker, wherein the stabilizer member is dis- 
posed between the elongated marker and the stop 
member, such that the elongated cable is held in ten- 30 
sion between the stop member and the elongated 
marker. Preferably, the stop member is a ferrule which is 
attached to the elongated cable member. 

A clamp is also disclosed herein which is opera- 
tively associated with the elongated cable to selectively 35 
prevent longitudinal movement of the elongated cable 
relative to the needle. The clamp preferably includes a 
screw movable from a first position, which permits longi- 
tudinal movement of the elongated cable relative to the 
apparatus housing, to a second position, which pre- 40 
vents longitudinal movement of the elongated cable rel- 
ative to the apparatus housing. 

The present disclosure also provides an apparatus 
for marking a particular location in body tissue, which 
includes (i) a housing, (ii) an elongated cable configured 45 
and dimensioned to pass through a longitudinal pas- 
sageway defined by the housing, (iii) a tissue marker 
operatively connected to a distal end of the elongated 
cable, such that movement of the elongated cable from 
a first position to a second position moves the marker so 
from a retracted orientation to a deployed orientation, 
and (iv) a clamp operatively associated with the elon- 
gated cable to selectively prevent longitudinal move- 
ment of the elongated cable relative to the apparatus 
housing. 55 

The clamp preferably includes a body portion defin- 
ing a passageway therethrough to receive the elon- 
gated cable and a bias member movable from a 
released position, wherein the elongated cable is per- 



# 



mitted to move longitudinally relative to the body portion 
and a clamped position, wherein the elongated cable is 
prevented from moving longitudinally relative to the 
body portion. 

The present disclosure also provides a surgical 
apparatus for marking a particular location in body tis- 
sue, which includes (i) a needle assembly including a 
housing and an elongated tube having a sharp distal 
end, (ii) a marker assembly including an elongated 
cable configured and dimensioned to pass through a 
longitudinal passageway defined by the needle assem- 
bly, and an elongated tissue marker attached adjacent a 
distal end of the elongated cable such that the elon- 
gated marker is movable between a retracted orienta- 
tion and a deployed orientation, wherein the elongated 
cable is sufficiently rigid to maintain the elongated tis- 
sue marker in each of said retracted and deployed ori- 
entations, and (iii) an actuator assembly operatively 
associated with the elongated marker, wherein move- 
ment of the actuator assembly from a first position to a 
second position moves the elongated marker from the 
retracted position to the deployed position. 

The present disclosure also provides a method of 
marking a particular location in body tissue which 
includes the steps of (i) inserting an apparatus into a 
section of body tissue, (ii) deploying an elongated 
marker having an elongated cable attached thereto 
from the apparatus into the tissue, (iii) retaining the 
elongated cable relative to the distal end of the appara- 
tus, and (iv) moving the elongated marker into an orien- 
tation substantially perpendicular to the elongated 
cable. 

The method may further include the step of fixing 
the orientation of the marker in the deployed orientation. 

Preferably the step of retaining the elongated cable 
includes clamping the elongated cable to a portion of 
the apparatus. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Various embodiments are described herein with 
reference to the drawings, wherein: 

FIG. 1 is a perspective view of one embodiment of 
the apparatus for marking a particular location in 
body tissue constructed in accordance with the 
present disclosure; 

FIG. 2 is a perspective view, with parts separated, 
which shows the individual structural components 
of the embodiment of FIG. 1 ; 

FIG. 3 is a partial perspective view, with parts sep- 
arated, which shows the distal end of the cable of 
the embodiment of F1G.1 and the positioning of the 
tissue marker thereon; 

FIG. 4 is a perspective view similar to FIG. 3, which 
shows the tissue marker crimped in place on the 
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marker; 



5 

distal end of the cable; 

FIG. 5 is a perspective view of the distal end of the 
apparatus embodiment of FIG. 1 , which shows the 
relative positioning of the cable and tissue marker 5 
within the needle of the embodiment of FIG. 1 ; 

FIG. 6 is a partial perspective view showing the 
proximal end of the embodiment of FIG. 1 ; 

10 

FIG. 7 is an enlarged view of the indicated area of 
detail of FIG. 6; 

FIG. 8 is a partially cut-away perspective view 
which shows the internal working surfaces of the is 
actuator housing; 

FIG. 9 is an enlarged partially cut-away view of the 
indicated area of detail of FIG. 6; 

20 

FIG. 10 is a perspective view, which shows the 
insertion of the embodiment of FIG. 1 in the tissue 
of a patient to the location of the suspect tissue; 

FIG. 1 1 is a partial cross-sectional view of the prox- 25 
imal end of the embodiment of FIG. 1 ; 

FIG. 12 is a view similar to FIG. 1 1 , showing actua- 
tor assembly deployment of the embodiment of 
FIG. 1; 30 

FIG. 13 is a partially cut-away perspective view of 
the distal end of the embodiment of FIG. 1 , which 
shows the corresponding movement of the tissue 
marker from a distal end of the apparatus as 35 
effected by the movement of the actuator assembly 
indicated in FIG. 12; 

FIG. 14 is a perspective view of the proximal end of 
the apparatus which corresponds to the view of 40 
FIG. 12; 

FIG. 15 is a longitudinal cross-section view of the 
proximal portion of the embodiment of FIG. 1 . which 
shows the movement of the various operational 45 
components involved in deploying the tissue marker 
to its fully rotationally deployed position; 

FIG. 1 6 is a perspective view of the proximal end of 
the embodiment of FIG. 1, which corresponds to so 
the view shown in FIG. 15; 

FIG. 1 7 is a perspective view of the distal end of the 
embodiment of FIG. 1 , which shows the initial dis- 
tal ly deployed position of the tissue marker immedi- 55 
ately before rotational deployment thereof; 

FIG. 18 is a view similar to FIG. 17, which shows 
the initial rotational deployment motion of the tissue 



FIG. 19 is a view similar to FIGS. 17 and 18. which 
shows the complete rotational deployment of the 
tissue marker; 

FIG. 20 is a view similar to FIG. 10, which shows 
the tissue marker in its full rotationally deployed 
position within the suspect tissue lesion; 

FIG. 21 is a longitudinal cross-sectional view of the 
proximal end of the embodiment of FIG. 1 , which 
shows the release of the clamping mechanism on 
the cable; 

FIG. 22 is a view showing the marker and cable in 
place in the suspect tissue lesion with the marking 
apparatus removed therefrom; 

FIG. 23 is a perspective partially cut-away view, 
with parts separated, which shows the relationship 
of the crimped ferrule positioned on the cable and 
the stabilizing tube; 

FIG. 24 is an enlarged view of the indicated area of 
detail of the distal of the stabilizing tube as indi- 
cated in FIG. 23; 

FIG. 25 is a cross-section view taken along section 
line 25-25 of FIG. 23; 

FIG. 26 is a cross-section view similar to FIG. 25. 
which shows the insertion of the stabilizing titoe 
over the cable and crimped ferrule; 

FIG. 27 is a broken longitudinal cross-sectional 
view, which shows the stabilizing tube in position 
between the ferrule member and the tissue marker; 

FIG. 28 is a view similar to FIG. 22, which shows 
the stabilizing tube in place; 

FIG. 29 is an enlarged view of the indicated area of 
detail shown in FIG. 28; 

FIG. 30 is enlarged view of the fully deployed 
marker as shown in the indicated area of detail of 
FIG. 28; 

FIG. 31 is a perspective view of a further embodi- 
ment of an apparatus for marking a particular loca- 
tion in body tissue constructed in accordance with 
the present disclosure; 

FIG. 32 is an enlarged view of the distal end of the 
embodiment of FIG. 31 as indicated by the area of 
detail in FIG. 31 ; 

FIG. 33 is a perspective view with parts separated, 
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which shows various components of the embodi- 
ment of FIG. 31 ; 

FIG. 34 is a broken, longitudinal cross-sectional 
view of the embodiment of FIG. 31 ; 

FIG. 35 is a perspective view, which shows the dis- 
tal end of the embodiment of FIG. 31 with a portion 
of the advancing tube partially cut away; 

FIG. 36 is a broken, longitudinal cross-sectional 
view showing the deployment of the tissue marker; 
and 

FIG. 37 is a perspective view similar to FIG. 35, 
which shows the deployment of the marker as cor- 
responds to FIG. 36. 

DETAILED DESCRIPTION OF PREFERRED EMBOD- 
IMENTS 

Preferred embodiments of the presently disclosed 
tissue marking apparatus will now be described in detail 
with reference to the drawings, in which like reference 
numerals designate identical or corresponding ele- 
ments throughout each of the several views. Referring 
initially to FIGS. 1 and 2, one embodiment of an appara- 
tus for marking a particular location in body tissue in 
accordance with the present disclosure is exemplified 
by tissue marker apparatus 100. Tissue marker appara- 
tus 100 is particularly adapted for use in minimally inva- 
sive surgical procedures to mark the location of targeted 
or suspect tissue. 

The presently disclosed tissue marker apparatus 
embodiments are illustrated as utilized to locate lesions 
formed within the tissue of a female breast as identified 
by known imaging processes, e.g., stereotactic imaging. 
However, it will be understood by those skilled in the art 
that the presently disclosed tissue marker apparatus 
embodiments may also be utilized to locate targeted or 
suspect tissue in other areas of the body as well. 

Except where noted otherwise, the materials uti- 
lized in the components of the presently disclosed 
embodiments of apparatus for marking particular loca- 
tions in body tissue generally include materials such as 
polycarbonate for housing sections and related compo- 
nents and stainless steel for components that are 
required to cut tissue. A preferred polycarbonate mate- 
rial is available from General Electric under the trade- 
mark LEXAN. 

Generally, tissue marker apparatus 100, when 
assembled into its three principle subassemblies, 
includes a needle assembly 110, a marker assembly 
112, and an actuator assembly 114, as described in 
detail further herein. 

As shown in FIG. 2, needle assembly 110 includes 
a hollow, preferably stainless steel, shaft 116 having a 
barrel-shaped body portion 1 18 mounted at a proximal 
end and a sharpened hollow tip 119 formed at a distal 



end. Body portion 118 preferably has a stepped 
throughbore 120 (FIG. 8) to securely receive shaft por- 
tion 1 16, e.g., by friction fit, which may be supplemented 
by bonding, adhesives or the like. Body portion 118 is 
5 further provided with a transverse slot 122 which is 
open at the proximal end surface of body portion 118. 
The significance of transverse slot 122 and the various 
control surfaces formed thereon are described in detail 
further herein. 

10 Referring now to FIG. 2A through FIG. 5 in conjunc- 
tion with FIG. 2, marker assembly 112 includes a cable 
124, a stop member in the form of a ferrule 126 crimped 
around cable 124 at a predetermined distance from the 
distal end (as is explained further herein), and a tissue 

15 marker 128 crimped about the distal end portion 130. 

As best illustrated in FIG. 3, tissue marker 128, in a 
preferred configuration, is formed to have an elongated 
longitudinal U-shaped channel 132 forming a pair of 
opposed flanges 134a and 134b. A notch 136 is formed 

20 at approximately the mid-point of flange 134a to facili- 
tate the crimping of tissue marker 128 about the distal 
end portion 130 of marker 124. Tissue marker 128 
could also have alternative configurations which would 
also facilitate its attachment to cable 124. For example, 

25 the distal end portion of tissue marker 1 28 could be pre- 
formed to have a hollow cylindrical configuration. The 
tissue marker could then be attached to cable 124 by, 
for example, swaging or welding. 

Distal end portion 130 of cable 124 is provided with 

30 a series of bends to form elbows 138a, 138b, 140a, and 
140b to accommodate marker assembly 112 within 
needle shaft 1 16, as shown in FIG. 5, and to facilitate 
deployment of tissue marker 128. Elbows 138a and 
138b offset cable segment 142 a predetermined dis- 

35 tance "X", as indicated in FIG. 3, from a proximal seg- 
ment 144 of cable 124. 

Thus, when tissue marker 128 is fitted over distal 
end portion 130 of cable 124, the portion of tissue 
marker 128 proximal of notch 136 is disposed entirely 

40 on one side of cable segment 142, as shown in FIG. 4. 
Elbows 140a and 140b offset cable segment 146 a pre- 
determined distance "Y" from proximal cable segment 
144. Distance T is preferably less than distance "X", 
such that cable segment portion 146 fits within elon- 

4$ gated U-shaped channel 132 and flange portions 134a 
and 134b are crimped about segment 146 as shown in 
FIG. 4. Distances "X" and T are predetermined such 
that upon assembly with cable 124 tissue marker 128 is 
substantially parallel to proximal cable segment 144 the 

so assembled cable 124 and tissue marker 128 fit within 
the internal diameter of needle shaft 116, as shown in 
FIG. 5. 

Actuator assembly 1 14 will now be described with 
reference to FIG. 2 in conjunction with FIGS. 6-8. A 
55 plunger 148 is provided which includes a longitudinal 
throughbore formed therein. An elongated advancing 
tube 150 is preferably friction fitted in the distal end of 
the throughbore of plunger 148. Alternatively, advancing 
tube 150 may be secured in the throughbore of plunger 



5 
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148, for example, by bonding, adhesives, sonic welding 
or the like. 

Plunger 148 is preferably provided with transversely 
extending deployment arms 152. A pair of bearing sur- 
faces 154 are formed on the proximal surface of deploy- 
ment arms 152 and are preferably configured and 
dimensioned to facilitate ergonomic distal movement of 
plunger 148. For example, bearing surfaces are prefer- 
ably formed to be comfortably engaged by a finger of 
the user. Thus deployment arms may be moved distally 
by the user applying pressure on bearing surfaces 154 
with a finger or fingers. Plunger 148 is further provided 
with a reduced diameter portion 156 extending from a 
proximal end and having threads 158 formed at the 
proximal end thereof. Threads 158 engage internal 
threads 1 62 formed along the distal end inner surface of 
a stepped throughbore formed in marker deployment 
actuator 160. 

A cable clamp mechanism is also provided on 
marker deployment actuator 160 and includes a U- 
shaped stainless steel clip 164 which is fitted in a trans- 
versely extending slot 1 66 which is open at the proximal 
end surface of marker deployment actuator 160. A 
clamp set-screw 168 also forming part of the clamp 
mechanism is provided to be threadably received in a 
threaded bore 170 formed through marker deployment 
actuator 160. Threaded bore 170 is formed transverse 
to slot 166 and extends from an inner wall of slot 166 to 
the outer longitudinal surface of marker deployment 
actuator 160. The significance of the clamp mechanism 
will be described in further detail herein. Preferably, 
clamp set screw 168 is provided with a knurled dial 1 72 
attached to threaded portion 174 to facilitate actuation 
of the clamping mechanism upon rotation of knurled dial 
172 by the user. 

Referring temporarily back to FIG. 5, an abutment 
member 176, which also forms part of the actuator 
assembly 114, is slidably positioned on cable 124 
between distal end portion 130 and crimped ferrule 126. 
Abutment member 1 76 is preferably formed as an elon- 
gated cylindricaily shaped element having a longitudinal 
throughbore formed therein. The wall thickness of abut- 
ment member 1 76 is preferably greater than the wall 
thickness of advancing tube 150. Additionally, the 
throughbore of abutment member 1 76 is dimensioned 
to be only slightly greater than the outer diameter of 
proximal cable segment 144. For example, a suitable 
tolerance between the throughbore of abutment mem- 
ber 176 and the outer diameter of proximal cable seg- 
ment 144 is approximately .01 -.05 mm. This 
dimensional relationship between the throughbore of 
abutment member 1 76 and proximal cable segment 144 
facilitates the rotational deployment of tissue marker 
128 while providing additional stability, as will be 
described further herein. 

Actuator assembly 1 1 4 is advantageously designed 
to provide a two-stage actuation to place tissue marker 
128 at the desired location. In the first stage, plunger 
148 is moved distally to longitudinally deploy tissue 



marker 128 and cable 124 from the distal end of needle 
shaft 1 16. In the second stage, proximal cable segment 
144 is clamped to marker deployment actuator 160 by 
clamp set-screw 168 and marker deployment actuator 

5 1 60 is moved proximally, for example, by rotating marker 
deployment actuator 1 60 relative to plunger 1 48 so as to 
separate the two components. This motion pulls cable 
124 and tissue marker 128 proximally with respect to 
abutment member 176. Alternatively, marker deploy- 

10 ment actuator 160 may be slidably disposed relative to 
plunger 148 to effectuate the desired proximal move- 
ment. 

During the second stage of actuation, it is neces- 
sary to maintain plunger 1 48 in a fixed relationship rela- 

is tive to needle assembly 110. Accordingly, body portion 
118 of needle assembly 110 is provided with several 
control surfaces to facilitate deployment of marker 
assembly 112 from the distal end of needle assembly 
110 and to maintain the relative positioning of plunger 

20 1 48 with respect to needle assembly 110. 

Referring to FIGS. 6-8, body portion 1 1 8 is provided 
with a series of wedge-shaped stops formed along the 
inner surfaces 178 and 180 of transverse slot 122. A 
first group of stops 182 formed in opposing relationship 

25 at the same axial disposition along inner surfaces 178 
and 180 establish the initial pre-deployed position of 
plunger 148 which corresponds to the fully retracted 
position of marker assembly 112 as shown in FIG. 5. 
Stops 182 additionally facilitate assembly of actuator 

30 assembly 114 into body portion 118. Camming action 
caused by arms 152 as plunger 148 is inserted in the 
open end of slot 122 until the proximal surface of arms 
152 pass beyond the distal face of stops 182. Once 
arms 152 are inserted past stops 182, opposed barrel 

35 portions 1 84 and 1 86 snap back into place, thereby pre- 
venting proximal movement of plunger 148. 

A second or intermediate group of stops 188 which 
are somewhat smaller than stops 182 are formed along 
inner surfaces 178 and 180 at the same axial disposi- 

40 tion relative to each other. Stops 188 are spaced a dis- 
tance distally from stops 182 such that arms 152 are 
disposed between the distal face of stops 182 and the 
proximal-most portion of stops 188. Plunger 148 is 
thereby maintained at the initial pre-deployment position 

45 of marker assembly 1 12, as shown in FIG. 5. 

A third group of stops 190 are provided along the 
inner walls 178 and 180 at the same axial disposition 
relative to each other to define a second position for 
plunger 148 corresponding to a distally deployed orien- 

so tation of marker assembly 112 (as shown in FIG. 13) . 
Similar to stops 182 and 188, stops 190 are formed in 
the shape of a wedge to facilitate distal movement of 
plunger 148 by camming barrel portions 184 and 186 
outwardly as arms 1 52 pass over stops 1 90. Once arms 

55 152 pass beyond the distal faces of stops 190, barrel 
portions 184 and 186 return to their at rest configura- 
tions thereby preventing proximal movement of plunger 
148 relative to barrel portion 118. 

In use, as shown in FIGS. 10-22, tissue marker 
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apparatus 1 00, is inserted through the breast tissue 1 92 
of a patient with its control surfaces initially configured 
as shown in FIGS. 10 and 1 1 . Tissue marker apparatus 
100 is inserted such that the distal end is positioned 
adjacent a suspect lesion 194. The exact location of 5 
lesion 194 may be identified by any suitable known 
imaging apparatus or process, such as by stereotactic 
mammographic imaging, as is known in the art. 

As shown in FIGS. 12-14, marker assembly 112 is 
deployed from its initial position, through the first stage 10 
of deployment, i.e., distal movement to completely 
expose tissue marker 128 relative to the sharpened tip 
1 1 9 of needle shaft 116. The exposure of tissue marker 
128 is facilitated by applying a distally directed force to 
arms 152, as indicated by arrows "A" in FIG. 12. Marker is 
assembly 112 is configured and dimensioned to reach 
its distal-most longitudinally deployed position when 
arms 1 52 abut against the bottom of slot 1 22. Stops 1 90 
prevent plunger 148 and, therefore, advancing tube 
150, abutment member 176 and finally tissue marker 20 
128 from movement in a proximal direction once distally 
deployed. 

Cable 124 and, therefore, marker assembly 1 12 are 
fixed with respect to marker deployment actuator 1 60 by 
applying the clamp mechanism provided on marker 25 
deployment actuator 160. Specifically dial 172 is 
rotated, as shown in FIG. 15, to advance set-screw 168 
and clamp cable 124 between the sides of U-shaped 
clip 164. 

The rotational deployment of tissue marker 128 is 
initiated by rotation of marker deployment actuator 160 
relative to body portion 1 18, as indicated by arrows "B", 
FIG. 16, in a counterclockwise fashion to unthread 
deployment actuator 160 from body portion 118. This 
rotational movement imparts proximal movement, as 
indicated by arrow "C" in FIG. 16, of marker deployment 
actuator 160 and the clamped elongated cable 124 held 
therein. Marker assembly 112 is thereby pulled proxi- 
mal ly with respect to the relatively fixed abutment mem- 
ber 176 as indicated by arrow M D" as shown in FIG. 17. 40 
Rotation of marker deployment actuator 160 will twist 
cable 124 which is preferably selected to have material 
characteristics which permit such twisting while main- 
taining the necessary tensile strength to hold tissue 
marker 1 28 in the fully deployed perpendicular position, 45 
as described below. 

Upon continued rotation of marker deployment 
actuator 160 and proximal movement of marker assem- 
bly 112. cable 1 24 moves toward abutment member 1 76 
so that elbows 1 38a and 1 38b (FIG. 5) are straightened so 
due to the inner walls of the throughbore in abutment 
member 176 acting on the malleable cable 124. As 
shown in FIG. 18, once tissue marker 128 comes into 
abutment with the distal face of abutment member 1 76, 
continued rotation of marker deployment actuator 160, ss 
as shown in FIG. 16, causes tissue marker 128 to begin 
rotating in the direction indicated by arrow "E" shown in 
FIG. 18. This rotation is due to the offset parallel axial 
alignment of tissue marker 128 with respect to proximal 




30 



35 



segment 144 of cable 124 and abutment member 176. 

Upon still further rotation of marker deployment 
actuator 1 60, tissue marker 128 becomes disposed per- 
pendicular to abutment member 1 76, as shown in FIGS. 
19 and 20, thereby preventing further rotation of actua- 
tor 160. The resistance to further rotation will provide 
indication to the user of the full deployment of tissue 
marker 128. 

Once the marker assembly 1 12 is fully deployed as 
shown in FIGS. 19 and 20, the clamp mechanism may 
be released by unscrewing set screw 168 as shown in 
FIG. 21 . With cable 124 released, apparatus 100 can be 
removed from cable 124 and the marker assembly 112 
left in place as shown in FIG. 22. 

The presently disclosed tissue marker apparatus 
100 utilized in either a minimally invasive or an open 
biopsy procedure. In a minimally invasive procedure, 
the suspect tissue or lesion is preferably located by a 
stereotactic imaging apparatus and removed with a min- 
imally invasive instrument used in conjunction with the 
stereotactic apparatus. 

For example, the presently disclosed tissue mark- 
ing apparatus 1 00 is designed to be used in conjunction 
with a minimally invasive breast biopsy device, such as 
is disclosed in currently pending, commonly assigned 
U.S. Patent Application Serial No. 08/525,450, filed on 
September 8, 1995 by Milliman et al., and commonly 
assigned, co-pending, U.S. Patent Application Serial 

No. , concurrently filed herewith 

by Milliman et al., which is a continuation-in-part appli- 
cation of the former cited Milliman et al. application. The 
entire contents of each of these applications are hereby 
incorporated by reference. In such a minimally invasive 
biopsy procedure, the presently disclosed tissue marker 
apparatus 100 is deployed as set forth herein, the nee- 
dle assembly 110 and actuator assembly 114 (except 
for the abutment member 176) are removed from the 
patient leaving the abutment member 176 and marker 
assembly 1 12 to mark the lesion location. Then the min- 
imally invasive biopsy instrument embodiment adapted 
for use on a stereotactic imaging apparatus, as dis- 
closed in the above-mentioned Milliman et al. applica- 
tions, may be advanced into the breast using the cable 
124 as a guide. The precision locating capabilities of the 
stereotactic imaging machine can then be used to insert 
the biopsy instrument to the appropriate depth prior to 
actuation of the tissue removal structure. 

Alternatively, the presently disclosed tissue marker 
apparatus 100 may be utilized in an open breast biopsy 
procedure, i.e., a procedure wherein the patient will 
likely be taken into a surgical suite after the marker is 
deployed. In such a procedure the lesion may be 
located by any suitable imaging apparatus or process, 
for example stereotactic imaging or ultrasound. The tis- 
sue marker 1 28 is then deployed as set forth above, the 
needle assembly 110 and the actuation assembly 114 
(except for abutment member 1 76) are removed from 
the patient, preferably before transporting the patient to 
the operative suite, if such transportation is necessary. 
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Marker assembly 112 is thereby left in place with the 
abutment member 176 disposed around cable 124 
adjacent the perpendicularly disposed marker 128. 
When the patient is located in the operating room, a sta- 
bilizing tube 196 is provided such as the one shown in 5 
FIGS. 23-30, which will now be described in detail. The 
lesion is then removed by cutting away the tissue lead- 
ing to the lesion and then removing the lesion. 

Referring initially to FIGS. 23-25, stabilizing tube 
196 is formed as an elongated hollow tube having an 10 
open distal end and a substantially frustoconical open 
proximal end portion, preferably formed of a series of 
resilient tapered arcuate segments 198. Inner diameter 
199 of stabilizing tube 196 is preferably slightly larger 
than the outer diameter of ferrule 126 to facilitate the is 
insertion of stabilizing tube 196 over ferrule 126. 

Specifically, once tissue marker 128 is properly 
positioned, the user can then stabilize the location of 
marker 128 by inserting the proximal segment 144 of 
cable 1 24 through the open distal end of stabilizing tube 20 
196 and sliding stabilizing tube 196 over cable 124 such 
that the open end thereof passes completely past fer- 
rule 126. This causes segments 198 to cam radially out- 
wardly as shown in FIG. 26. 

Referring to FIG. 27, once the proximal end of sta- 25 
bilizing tube 196 passes distal of the distal end of ferrule 
1 26, segments 1 98 are restored to their initial configura- 
tion thereby locking stabilizing tube 196 between ferrule 
126 and abutment member 176. Tissue marker 128 is 
thus maintained perpendicular to abutment member so 
176 as shown in FIGS. 27-30 and cable 124 and is held 
in tension. Thereafter, 

A further embodiment of a surgical apparatus for 
marking a particular location in body tissue constructed 
in accordance with the present disclosure will now be 35 
described with reference to FIGS. 31-37. Referring to 
FIGS. 31-33, tissue marker apparatus 200 includes a 
needle 210 having a sharpened distal end point 211 
and a cable 224 secured to a proximal end of needle 
21 0. Tip 21 1 is preferably conically shaped and extends 40 Claims 
beyond the diameter of body portion 213 of needle 210 
forming an annular shoulder 215 (FIG. 36). A tissue 
marker 228 is slidably disposed over body portion 213 
of needle 210 and is positioned in abutment with annu- 
lar shoulder 21 5. An abutment member 276 is having a 45 
longitudinal throughbore is slidably disposed over body 
portion 213 of needle 210, adjacent the proximal end of 
tissue marker 228. The aforementioned assembly of 
components is passed through an advancing tube 250 
which is securely mounted, e.g., by friction fit in the dis- so 
tal portion of a stepped throughbore formed in a hous- 
ing 248. Housing 248 is provided with transversely 
extending projections 252 at a proximal end thereof and 
proximally extending threaded portion 256. A marker 
deployment actuator 260 having a longitudinal through- ss 
bore formed therein with threads formed along the inner 
surface near the distal end of the longitudinal through- 
bore is threadably mounted on threaded portion 256 of 
body 248. End cap 271 is provided having a longitudinal 



throughbore formed therein to receive cable 224 there- 
through. A set screw 268 is also provided and is thread- 
ably received in a transverse threaded bore formed 
through the sidewall of cap 271 to clamp cable 224 to 
cap 271 so as to maintain connection of needle 21 0 and 
tissue marker 228 to tissue marker apparatus 200. 

Tissue marker 228 preferably has a series of longi- 
tudinal slats 273 which may be formed as bisected seg- 
ments connected by a reduced cross-sectional 
dimension portion, commonly referred to as a "living 
hinge" 275, to facilitate expansion of slats 273 upon 
deployment of tissue marker 228. 

In use, as shown in FIGS. 36 and 37, tissue mark- 
ing apparatus 200 is inserted in the patient's breast in a 
manner similar to that for tissue marker apparatus 100 
in the previously described embodiment. Once tissue 
marker 228 is positioned adjacent the suspect lesion, 
marker deployment actuator 260 is rotated, as indicated 
by arrow "G" in FIG. 36. This rotational motion causes 
marker deployment actuator 260 to move in a proximal 
direction, as indicated by arrow "IT, due to the threading 
of marker deployment actuator 160 and body 248. With 
cable 224 held fixed relative to marker deployment actu- 
ator 260 by set screw 268, body portion 213 of needle 
210 is also pulled proximally as indicated by arrow "IT 
shown in FIG. 36. Tissue marker 228 is thereby com- 
pressed causing slats 273 to expand radially outwardly 
thereby marking the suspect lesion location. 

It will be understood that various modifications may 
be made to the embodiments disclosed herein. For 
example, the cable is preferably formed of an elongated 
wire segment, however numerous different types of 
cable may be utilized, such as multi-strand braided wire. 
Therefore, the above description should not be con- 
strued as limiting, but merely as exemplifications of pre- 
ferred embodiments. Those skilled in the art will 
envision other modifications within the scope and spirit 
of the claims appended hereto. 



A surgical apparatus for marking a particular loca- 
tion in body tissue, which comprises: 

a needle including a housing and an elongated 
tube having a sharp distal end, the housing and 
elongated tube forming an longitudinal pas- 
sageway therethrough; 

an elongated cable configured and dimen- 
sioned to pass through the longitudinal pas- 
sageway; 

an elongated tissue marker attached adjacent 
a distal end of the elongated cable such that 
the elongated marker is movable between a 
retracted orientation and a deployed orienta- 
tion; and 
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an actuator assembly operatively associated 
with the elongated marker, wherein movement 
of the actuator assembly from a first position to 
a second position moves the elongated marker 
from the retracted position to the deployed s 
position. 

A surgical apparatus for marking a particular loca- 
tion in body tissue according to claim 1 , wherein 
when the elongated marker is in the retracted posi- 10 
tion a longitudinal axis of the elongated marker is 
substantially parallel to a longitudinal axis of the 
elongated cable. 

A surgical apparatus for marking a particular loca- is 
tion in body tissue according to claim 1 t wherein 
when the elongated marker is in the deployed posi- 
tion a longitudinal axis of the elongated clip is sub- 
stantially perpendicular to a longitudinal axis of the 
elongated cable. 20 



tion in body tissue according to claim 5, wherein 
movement of the second deployment actuator from 
a first position to a second position rotates the elon- 
gated marker from a first orientation to a second 
orientation. 

10. A surgical apparatus for marking a particular loca- 
tion in body tissue, which comprises: 

a needle defining a longitudinal passageway 
therethrough; 

an elongated cable configured and dimen- 
sioned to pass through the longitudinal pas- 
sageway; 

an elongated marker attached adjacent a distal 
end of the elongated cable such that the elon- 
gated marker is movable between a retracted 
orientation and a deployed orientation; and 



4. A surgical apparatus for marking a particular loca- 
tion in body tissue according to claim 1 , wherein the 
elongated marker is collapsible from the retracted 
position, wherein the elongated marker forms a 2s 
substantially uniform transverse dimension with an 
outer surface of the elongated needle tube to the 
deployed position wherein the elongated marker 
has a transverse dimension which is substantially 
greater than that of the outer surface of the elon- 30 
gated needle tube. 

5. A surgical apparatus for marking a particular loca- 
tion in body tissue according to claim 1 , wherein the 
actuator assembly includes a first deployment actu- 35 
ator operatively connected to the housing and a 
second deployment actuator operatively associated 
with the first deployment actuator. 

6. A surgical apparatus for marking a particular loca- 40 
tion in body tissue according to claim 5, wherein the 
actuator assembly further includes an advancing 
tube disposed between the first deployment actua- 
tor and the elongated marker. 

45 

7. A surgical apparatus for marking a particular loca- 
tion in body tissue according to claim 5, wherein the 
first deployment actuator is slidable with respect to 
the housing. 

so 

8. A surgical apparatus for marking a particular loca- 
tion in body tissue according to claim 5, wherein 
distal movement of the first deployment actuator 
moves the elongated marker from the retracted 
position to a longitudinally deployed position a pre- 55 
determined distance away from a distal end of the 
sharp distal end of the elongated tube. 

9. A surgical apparatus for marking a particular loca- 



a stabilizer member which is moved from a first 
position relative to the elongated cable and the 
elongated marker, to a second position in oper- 
ative association with the elongated cable and 
the elongated clip to maintain the elongated 
marker in the deployed orientation. 

11. A surgical apparatus for marking a particular loca- 
tion in body tissue according to claim 10, which fur- 
ther comprises a stop member disposed on the 
elongated cable at a point proximal of the elongated 
marker, wherein the stabilizer member is disposed 
between the elongated marker and the stop mem- 
ber such that the elongated cable is held in tension 
between the stop member and the elongated 
marker. 

12. A surgical apparatus for marking a particular loca- 
tion in body tissue according to claim 11, wherein 
the stop member is a ferrule which is attached to 
the elongated cable member. 

13. A surgical apparatus for marking a particular loca- 
tion in body tissue according to claim 10. which fur- 
ther comprises a clamp operatively associated with 
the elongated cable to selectively prevent longitudi- 
nal movement of the elongated cable relative to the 
needle. 

14. A surgical apparatus for marking a particular loca- 
tion in body tissue according to claim 13, wherein 
the clamp includes a screw movable from a first 
position which permits longitudinal movement of 
the elongated cable relative to the apparatus hous- 
ing, to a second position which prevents longitudi- 
nal movement of the elongated cable relative to the 
apparatus housing. 
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each of said retracted and deployed orienta- 
tions; and 




a housing defining a longitudinal passageway 
therethrough; 



an elongated cable configured and dimen- 
sioned to pass through the longitudinal pas- 
sageway; 



5 



an actuator assembly operatively associated 
with the elongated marker, wherein movement 
of the actuator assembly from a first position to 
a second position moves the elongated marker 
from the retracted position to the deployed 
position. 



10 



a tissue marker operatively connected to a dis- 
tal end of the elongated cable, such that move- 
ment of the elongated cable from a first position 
to a second position moves the marker from a 
retracted orientation to a deployed orientation; is 
and 

a clamp operatively associated with the elon- 
gated cable to selectively prevent longitudinal 
movement of the elongated cable relative to the 20 
apparatus housing. 

16. A surgical apparatus for marking a particular loca- 
tion in body tissue, according to claim 15, wherein 
the clamp is connected to the apparatus housing. 25 

17. A surgical apparatus for marking a particular loca- 
tion in body tissue, according to claim 16, wherein 
the clamp includes a body portion defining a pas- 
sageway therethrough to receive the elongated 30 
cable and a bias member movable from a released 
position, wherein the elongated cable is permitted 

to move longitudinally relative to the body portion 
and a clamped position, wherein the elongated 
cable is prevented from moving longitudinally rela- 35 
tive to the body portion. 

18. A surgical apparatus for marking a particular loca- 
tion in body tissue, according to claim 17, wherein 
the bias member is a screw threadably positioned 40 
in a bore formed in the body portion. 

19. A surgical apparatus for marking a particular loca- 
tion in body tissue, which comprises: 



a marker assembly including an elongated 
cable configured and dimensioned to pass 
through the longitudinal passageway and an 
elongated tissue marker attached adjacent a 
distal end of the elongated cable such that the ss 
elongated marker is movable between a 
retracted orientation and a deployed orienta- 
tion, wherein the elongated cable is sufficiently 
rigid to maintain the elongated tissue marker in 



45 



a needle assembly including a housing and an 
elongated tube having a sharp distal end, the 
housing and elongated tube forming an longitu- 
dinal passageway therethrough; 



50 
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(54) Surgical apparatus and method for marking tissue location 



(57) A surgical apparatus for marking a location 
within tissue which includes (i) a needle including a 
housing and an elongated tube having a sharp distal 
end, (ii) an elongated cable configured and dimen- 
sioned to pass through a longitudinal passageway 
formed through the needle, (iii) an elongated tissue 
marker attached adjacent a distal end of the elongated 
cable such that the elongated marker is movable 
between a retracted orientation and a deployed orienta- 
tion, and (iv) an actuator assembly operativety associ- 
ated with the elongated marker, wherein movement of 
the actuator assembly from a first position to a second 



position moves the elongated marker from the retracted 
position to the deployed position. A method of marking 
a particular location in body tissue is also provided, 
which includes the steps of (i) inserting an apparatus 
into a section of body tissue, (ii) deploying an elongated 
marker having an elongated cable attached thereto 
from the apparatus into the tissue, (iii) retaining the 
elongated cable relative the distal end of the apparatus, 
and (iv) moving the elongated marker into an orientation 
substantially perpendicular to the elongated cable. 
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